Electrophysiological changes in hippocampal slices isolated from rats embedded with depleted uranium fragments.
Although nephrotoxicity is considered to be the most serious consequence of uranium exposure, several studies have previously suggested the potential for neurotoxicity. In Operation Desert Storm, U.S. military personnel were wounded by fragments of depleted uranium (DU). This study was initiated to test the potential for DU fragments to cause electrophysiological changes in the central nervous system. Rats were surgically implanted with pellets of DU or tantalum (Ta) as a control metal. After 6, 12 and 18 months rats were euthanized, hippocampi removed and electrophysiological potentials analyzed by extracellular field potential recordings. Six months after implantation, synaptic potentials in DU-exposed tissue were less capable of eliciting spikes (E/S coupling). At 12 months, amplitudes of synaptic potentials were significantly increased in tissue from DU treated rats compared to Ta controls. E/S coupling was reduced. The differences between the electrophysiological measurements in DU-treated and control tissue were no longer evident at the 18 month time point. An analysis of the changes in the synaptic potentials and E/S coupling over the three time points suggests that by 18 months, the effects of aging and DU exposure converge, thereby obscuring the effects of the metal. Since kidney toxicity was not evident in these animals, effects secondary to nephrotoxicity are unlikely. This study raises the possibility that physiological changes occur in the brain with chronic exposure to DU fragments, which could contribute to neurological deficits.